In the European Union (EU), the greenhouse emissions from the transportation sector increased around 36% since 1990, which degraded the environmental quality. This sector, due to its oil dependency, is responsible for around a quarter of EU greenhouse emissions, and the road transportation represents about 20% of the total CO2 emissions in EU. Moreover, concerns such as the dependency on oil supply and the foreseen prices increase during this century have motivated a wide range of policy and technological measures for the transportation sector. A large part of these measures were to incentivize the Electric Vehicle (EV) adoption, which is one element with great potential to decarbonize the transportation sector and decrease its oil dependency.
Introduction

Overview
The high expectations concerning the potential of Electric Vehicles (EV) to reduce greenhouse gas emissions are essentially based on the reduction of fossil fuels consumption in the transportation sector that they will induce. However, to assure an effective reduction in fossil fuels consumption, the replacement of conventional vehicles by EV must be closely accompanied by a progressive increase of electricity generation exploiting Renewable Energy Sources (RES). Nevertheless, there is maximum threshold of RES, namely in the case of intermittent sources, after which there is a high risk of having renewable energy being wasted. In these cases, the EV storage capacity can potentially be used to increase the energy consumption when a renewable energy surplus exists, contributing to avoid wasting "clean" energy and thus enabling higher RES integration, (Lopes et al., 2009a) . EV storage capability can also be used to perform primary frequency control in isolated systems, enabling the integration of a higher share of intermittent RES
